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C57) [g^] 

(omtvz^ ^mm<o^\w?m s tut-"? - >mimm 



1 

CO 0 0 n 

[0002] 

ifi'^>i^'ATi'-fe:^y*y- (DRAM) 

CDj!)nX(ClJg^ (4 3 6 nm) . i^(36 5nm)> 
K r F x=t=->-7 U— tf-3fe ( 2 4 8 n m) ^ec^jfi^S© 

i^p^ hmm<i!iiifimm^tii>ffi, coy * h y-a&m, 

#^BS5 9-4543 9^^. ^mSS6 2 
- 1 3 6 6 3 7^jm. #SK6 2- 1 5 3 95 0#2t 
i^^4 - 1 36860-^iija. #ra^4- 136 
9 4 1 ^^^) . 

[0 00 3 3 7* hU'i?;;^ h^i^{c^^$nS!^i 
[0004] Ep-fe. MmStiS36»il^^fe5t-C«»5C 

Ji-csif s n. 3 ^ K 7 * f ui;^;;^ h M®±sr h&m 



(2) !^ra^8- 1 79 509 

2 

Wetj Jit ^{ t A5ja c <3 . $ 6 K: §t^-5^^•^^->(D^ 

rt3©ti:±3!>s9^ffij5i. •msmm<o^K.mc'cmmmic 
[ 0 0 0 5 ] sfc. .ffBSt§n53fc*5Sffi_hr;^§n6 

mmmni^^ < ^ fc*, ±13© i ^ 6 
10 JSW©pgSI«. ifi;¥©M»i:7i6©5Sj«^S{fc,{cj:-,r— S;*: 

[0 00 6] affi*^P>©7t;©S*t?:<ga-r-S/cS!)(C, y 

Ciii)mhtlX{,^^ ^gWS em i c o n d u 

ctor World. 1 9 9 4^6 >g-^. 3M 
~) o c:©J;'5^):g:W;i5±M«, M^. S7lcj^S«:>!* L 

-i't^Cticj:r>xmiS,$ti. ^(Olicy *YWJ>y^ 

20 tTt^ ( 1 ) S*f*©3S^^tcjsW;5jJ:M=& u-:^x 
tl^NFK:?g)!g-r ■5:^^fe-?>. ( 2 ) J: »} f 

[0 0 0 7 ] cn^©7^-^^fflt^-5>JS*tlWihMtCg*S 

IB (2) ©:&iiKfet,»r«, x.y^iyifi,c&m?s^m-t 
h Ui?;^ hl^'fcX"^5^>i<$n-CL'S'>©f > 

«>^*5. ^ffl-ri.«ffi«jlSSM?:WL.rt,^2>©-C. C 
©J:5&a^?:WrS««©. i^«Cl8ll©S|5:» (x^^i;' 

*j. **e)n5. <s>±sa (2) (D-m^icisi^xit. y* 
A^s^s ni>-yrx\ mif^±m}S.miat f ? -y x 

40 >immtim^ (.Vy^s.v9-lyif^ifimi^Xhi>) c 
iAs^i^^n^. ®J5S#;i5±««t:7* bU'S;^>^hKi!6s 
g 3' -5> <»: K^©<ST•?'^^• i' - >J^©^'ft5rS < 

[0 008] !^{C. <Z>(Om.tlftj:X7--j -^tif^Xyv 

^^^^*j?<-rn« J: ^©— ^-c®© 

U-:-i?©miiSS=fE)5itffl^!BJ*s*&«=>nrti/c. fit 
50 *tCi>t,>-C*>. |!E?¥©=t^>'>iJri?K3fi©r7* h UJ^;^ 



1 



'3 

[0 00 9] S/c, ^yZyi^Ti^l'moy :t h\yiy:^h 
(i^ia^l - 1 47 5 3 5-^^^^) . cn6 

[0010] 
[0011] 

mir^xs.mfi±m^mmrti\,tA0rj:^^ ^ ^ >mm^x 

[ 0 0 1 2 ] ^/c. *fl?9(Dftfe(D^^«. S^CCSM 



(3) «fPI¥8- 1 7 9 5 0 9 

4 

urn. ^'Ei^'r^^'<^->BfS.-yjm^^\.^x. ssf^K 

LX. ^WtS7 0%J^±©Ji<i; t::j:.;l'T>>L' 
[0013] 

jm^Ti^mm^c^^xm^Lxi.^^. c(D7mmcom^ 
jva-)vmmtpm^ti^x^tbtixi^^i)K —yssm 

-^O^^tt^iM <rj: Ki. ^ >^tS[^^ 3 0 %mmX'\tmM 

^ ji/ r ji/ r3 ^ )\^mm^^m ^i±hct ^^mm tuxi^ 

^«S?143&5S»^ClSm*-^^, n^L< >>ft:S7 5 

30 %«T. mcHt. U < 5^^>fba9 8 %&iT^^^l>. 
[ 0 0 1 4 ] ^/c. ^* »; t:'J^Jl'T;l'n--;HSflgcDm^S 

«as. 4%7K?g?SttS (2 0"c) ccr^$tir4^^. 

ilS. 1 --80 CPS (mP a • s ) fl^<DfeCO30^— «a 

COJ^fJ&^r^iill^S c p s«±. ^/c. 7 0 c p 
s&TF. iff*L/<»l 0cpsl^±. ^/c. 65 CPS 

&rfx^^. 

[0015] :^§mx^t. :^mm(^m^^^^xrj:i.^m 
mxm<o:^mi±mm^im^iixi>M\.>i)K crit^<Dm 

Wfiiura;S:3 0fia%fe(T, Sf$i/<tii oss% 
[0016] :t^§m(Dm)SLmt. m.-^. ±tE(Dmmt7K 

LXi>m\r^t^. CCO^mtLXlt. >f vr7*nb';br;b=J 



1 



(4) 

5 

C(D^%. i^CC. lMa%t{±. S/c. 3 OSS 

[0017] ^^m(Dmi^i5±mm!i{t. iis. mmr 

>. 2-t Kn^5>-4-'^>-:^>H':t+e^'<>y':7:t:y 

2. 2' . 4. 4' -:r h^t FD^^^ 
2. 2' -S?tFP^e>-4. 4' -v^^h^i^ 20 
•^>y:7x>'>, 2 -fc F^^^t^-4 -y h+s^^>*/ 
:7 3;y>~5 ->^;l-:7:r>M. 2. 2' -i^bFn+V 
-4. 4' -i^y h+i^-<>v^:7 3:y>- 5 -;^;l/:7:r 
(4— Fyy^^l/TV-^r 
^»^A^n«; F. 4 - fc Fci+v'T^/-0-fe'>. 4-r 
5 yrv^-^^-ir^, 4-:i7nn-4' -t^y^;UT^y 
rV'-^^-tr'^. 4-bFD+S^-4' -^?>^;UT5y 
rV-^>-lf>, 4- (2' - b FP=^^ 5^:^:7 5^ ;l.rV) 
rv^-0-fe*>, 4- (3' -y^;U-4' -fcFn^-> 
7:iL^;VTV) r\/-^>Hf>. 2-y5^;l'-4- (4' 30 
-b FP^i^:7xJi;l'TV^) - 5 -y F^^^i^TV'-^V-fe* 

i^^Uy^— iHx^ F. y^il/U-:^F. 
!^ F. ^PfE::7:r:y— ;UU F. y^;l'^U'>>^. y^ 

FB. :^^>^\y>iyG^ C I --^^U^ V ^ . 

8. C I -^^^-rUiJ^ F^':cD--5 0. Cl-^^^U^h 
6, TV^f F-/^n-2 5. T^'*^ F-YxU 
-38. Ti^-^ F-T :r^P-7 6. T U if' ; > ^ P-G 
G. ^-i§^'>h'YxP-7. ^-^> h-YxP- 1 0. 
^-y>F>fxP-l 2^*3W6n€)o 40 

[0018] :b-^^^^mtno:>m^u. ^^unoym.^ 

T. 5 6{Cjf^L< ti3 0SSSi5iyTt?&0. ^/di:^ 
1SMSB«±. »iL<{J3fifig|SW±. $6(cjhF^L 

[0019] *^<DStJK§±ffl^^i3:, $ 6^C^^?tt 
or^±©/cJi)tc^ffir£1*S0^^wr'5c<h3^5t?gf-i>. ^^^^ 
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^^n/cfi. s*tcj:or:7:!- ^^^;?x^Mccms<5D/^' 
[0 02 0] ^m:^±m<o±m(^tm^$ti^y :t h us? 
:^hmmtLx^t. m^^hnxi^^^mommim 

x^^>/-5^U-lf-3fe (2 4 8 nra. 19 3 nm) fflC7)7 

hS^iUTt^. a):^•';^mb'x;^3s:5^c>'x^* 

9 7 9M).<2)i. 2-^y>i^rt^Vit^tr 
ji^:^v-^^mm^mmmm(^cmmoxrj:^i><D 

W«^;iK{b^^fe m42«. ^1 1-^. 97 9 
M. ^mme 2 - 1 3 6 6 3 7-^<2ir#R. #13326 2 - 1 

5 3 9 5 o^^nm) . oyLmm(rc^r)^^^z,^{:si 

#g§HS5 9 -4 54 3 9#^. ^m^4 - 1 3 6 8 6 

o^^m. #PpW4 - 1 3 6 9 4 i^^) mm^i^^ 

[0 02 1 ] OOy * h U>?;:^ hffl^^tCffili^^tSic!: 

cn^CDttJAICCiJ. iil^lgJCiSDr. 4. 4' -^T 
i^F:^7.'UP>-^2. 6-t?-(4' -Ti^ F-^^^ V 7=" 
» 5^^P-^^-1f-/>^*S5*SSf0^^aiT^Cifc*> 

[0 02 2 ] ®(D:7 :t F h MJ^c^JjtCffl I > ^ 1 . 2 

-^^-/>t:^ri^F{b^iB5iLr«. r7xy-;uttcD*M 
S^rWTSit-^iacD 1 . 2 --^V.V^+y>$^TS^ F-4 
-x;l':7:f >Sx;^f'iU^^<$. 1. 2-:^>^^ + y> 
>?T>^F-4-:^Jl/:7*>®x::'L7';l/^f2^, 1. 2- 
i^y V^yiyiyyiy F-5 -;^;i/:7 ;j- >^x:;^7^;L.il^ 

^^fc'^i:Lri'3:. 2. 3. 4 - b Fp^S^'-OV^ 

:7 3;y>#cD;j<y b FP^=^^'-<>^-/>'xy>s. rSA^^ 
®x^;U^cDJi^'y b FP^^i^^M^mx;;;^-;^, :7 x 
y-jvmt Ji<x jHL^i^cl: f)M^^n'E>bX:7x 

itfc. ooy ^ hV'i^y^hmm^f^mi^ 

^rji^^v-^mmmtLXf^t. y:c.y-j\,mmi^tT 
u ^^^^ft^^-^e y V - <b u en e> ^rs-^ s -It fc?i< 
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[0023) ®©7 * h y^^t L-r«. ;P 'J 

(p - t e r t --^ Y^i^f}}\'-if>.=-)\^t^%^) X9^^> 

ftf os: <fc -5 -r ®=&ife*-r ^^k^ <k *> e. >3 . 5feMm*s 

i^raiSS 9-45439 #<£^ 

- 1 3 6 8 6 0#^^«. #ra^4 -13 6 9 4 1-^^ 
[0024] * h U-i^^X hMfi£«J«a^. 
J^u>^©^#]^jb^K3RS ; PMx5^;u^(Dg^^iX 

i/'J rj-;l'-ty 7';l'^(D, *.^3?.«J^7'p f 

tU>yun-;U*>'y9^;Ux— •7^;l/r-fe-r-— h^or 

— i^i'n'^^^f h >^ ; S-Mx 

9^ Jl-^© T -11/ n i^XW ^ + -> T -'W * ^l' 

+^1-®.: ^*5^tf 6ns. Cla€.©^H«Bi. ^S<J 

-7 * h ui^:^ vism^<o$i^m.m^mmb 30 

[0 0 2 5] $/t. Ctie><D7* h UiJ;^ 
[0026] S«±iCSS=fB5jJ:«a^^M7iit-S:^. 

^StsJ^y tr^-'i'T;i'=i-;i'©^»fli?=&^l/. f-< 

»J5:»?kt±*^.5fciit)©IMHSaa» 1 1 0 'CiH±. t 
ft, 2 6 0•CK^Tt?^f 5©*SS< , L < t*. 115 -50 



#gl¥8- 1 79 50 9 
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•ca±. 2 4 o-c«-Ffs>s. sfc. c©i^a 

afi«ffll^S'i<'; t'x;UT;i'='-;i'©@accfej: tjjf,! 
ffiHj&i^j:: 0 . Htiia^ t:-;i'TJi'3-Ji'©:^^>-(b 
a*$«)-5<t. !i<y tx;l/r;l/a-il'©^r><bffi<!:l^ 

j=&A ("J-WbSTO^. ?gl«M?aSl 6 0'C) . j^.B 
iir^imi 0%. ffe^SS2 40"C) . .-^.C 

-fbSioo^, ^jtasstt 2 6 0 °C) , *D (e^wbS 
10 0%, iMtsfiSi 1 o-c) (D.'^.icxmttxtcmm 

■fbg7 5%. fSjfflSSSl 7 0-C) , .<^S (.ir>itS.l 
5%. Sii!iSa®2 3 O'C) , j^.G (-^^-fbSOG^. 

?Misaa2 4 0'c) . {■^>its.9 9%, mm. 
Mfil 1 5-c) (0!^,icxmitiicmm<o^i)miv 

<. «'^*fSL<«. s^.E (-!r>'fbe[7 5%> ^.MHiS 
Si 7 0-C) . *I (i5r>^bS7 5%. S^JKiSjaK2 0 

0-c) , *j (^r^-fbag 8%. ««!!istaa2o 0 

"o , ,>^.K (y>-fba9 8%, sajsisiaai 2 0''c) © 

j#jc-CHSn)ti6H©^A5mi^ isi*aaB$ra(i 
m^3 0 #Ja±. S/c 6 0 0 f*«TT?$) f). » ^ L < « 

6 0 fi;iii±, * ?c 3 0 0 mj.rvi>^, 

[0 027 ] *lSB^©ffi^4^)ii. ^fc. iii!ia^«:j: 
JK^$*iS£^*>©J;0:;*^*Ci©T-, ^^bB#«:«i;b«e«j 

tf2.-73-c, ^©tg©IMiSfcj:o-c)K=&iR^34i-rs 

iSm. :*:«ia©SS*P;i5jhMRSK)=&fflun«. 

U y*iai!?T-*^-o»(,iMJl©SS*P;5il:M^?&^3 
^ci*ir-#s. SW;5±M©^«ciS*t4^ft'5fcfe 
K», «irtB©?Sl^Mififi»2 0 0-ClUT-r+^-C*-5 
355. c©:*:#<Jtaft$-t±T«i^MJ¥Oi5S^K5±^^f#-5> 
ftiisixq. MK:?ga. 2 0 0-2 2 0 •CS;-?, $ 

6(cii2 2 o~2 6 0'c©i«jgK:-cMi£m-r6c: i^s-C 
#-5. S^IBI©S^ffir«-rJ<'J t 

[0028] tuis. 2^f6ig©»^iB!rCB±iB©?Si«M* 
fli. =Ky 5 F^fli^ictb^l^-cSSf-c*^. ( -f 

X^f ?->2^lS147&5®l:>. ) 

£:©J:^{CbrfS6nSJSI#;5±MOffi;if3:. JSS4B5± 
B'P<Dm.^M<OW&, 7 * h y V 7 ^ - :7"n -b 75^ 
e.©S*^fcJ:i3S^C-5*t. 0. 0 5~2Mm?iS« M 
WO. 1 ~ 1 MmSaT*-S. 

[0 029] ^§m±m^mk<Dy * v vi^T. vmsm 

Yvv>x vmmi<Dmwit, mno. .3-5 ummsx- 
s>i,. itc, y*v \msm<r>m^'ih, t^m^'^ 
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70-130 "C-C 30-12 0»Htf t^tlSp 

[0 03 0] Hm^tifcy ^ h Vm^^^'^^^iy 
^>CDK:ffifflr^^5t:igS<bUrfci. iiltg^ (4 3 6 n 
m) , (3 6 5 nm) . X eC 1 x=^->v^-if- 
3t(30 8nm). K r F x + i^v If-T^ ( 2 4 8 
nm) , A r Fx+$^vU-'tf-:)K ( 1 9 3 nm) mt^ 

n^'imm. (peb) ^tfor^jri^o PEBo^ch 
0- 1 2 om^s,<D^m^mM^c^^t\^. ^^ h lo 

[0 03 1 ] S3fe«K:>'* hUiPXb%3H$-r^fc2560 

n - bVl/T 5 ym(DmrMir ^ h 'J X ^;ur 20 
y^;l/i;^x^;l/T5>i?omHMr 5>S. 
^;l/T>^x^ At: Fp=^v' h\ V •;^5i^;l'b Fd " 

- 1 8 0 mmu&\t 15-30 -cmmmt o 

[0 03 2] 30 

.iT^ffli^/c (^if a. D--;!/-- A) i> 1 0 0 Oi> »; 
->;^-A|:*9^CT^7o/i:o 

[0 03 3 ] (^^Jl ) tr^;l/T;l/3>-;l/ (0:$: 
^iSc^t^XH («) iS. GH-2 0. ^>{tS; 8 6. 
5-89. 0%) 5. liriS- (3' -xhn:7:«:x 40 

'7->f^>H/T>^-:^'^A^l . 4 s t^7i<.9 3 sdcmmiy 
fco cn*. ?L@0. 2 Mm(D-^>':/U'>:7 

[0 0 3 4]— m-^UV^-;b. P-^UV-;UR 
y^2. 5 (^;l/J±= 5:4: 1 ) 

tc, s^jUATiV-rfc FSi^'T-fe FT-^U-rb F ('=e>rl/lt= 
8:2) ^^^JSLLtc^\yV-}llh^^^y -J i^mm 
i^^^S3. 5 0 0) 1 4. Ogi. m - U V^-;!/^ 
DfT-feFTJUxb F.fcO^^L/cy5K7 5;^«flg (^i^ 50 
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^>Tai. 000) il, 2-:^:7 F^^>>?Tv^F- 
5~XJt/*7:t>S^^n »; F^^p^-^^O/c^m (^i&x 
:^f^Mtm4 0%) 7. 3gcb*, 3 --p^ F+>^:7*^b• 
:t>K^^;l/56gtC^«L'/Co Cti^, ?LSO. 2m 

[0 0 35 ] CCDS«P;5±fflJS«JA^. T;b^^':?A^ 
0. 2 um(rC:^J<y^V:y^'LfciyV::t:^0:^^^- 

^js^:, h:7*U- F±r-^-=^>i!^L, 0. 2 M mi?CDjSftf 

ri. 0 7 Mm;?©:7:r F U>^:^ FM^?^^3-li-/Co 
[0 0 3 6 ] ^^htifcmi^J:±mty ^ F ui^;^ hHi 

'?x7^-^;S^ (x=2> (*^) S8 NA = 

0. 5) ^ffit:^r^S^ctS-:>Tg7feL'. PEB (110 
•a 9 0#P^) jRO^^^ (7^h^^^;l^T>'t^'^Ab 

Fo=^^F2. 3smm%7H^m^^m. 2 3"c. eo 

[0 0 3 7 ] 0. 5 /im(D'^-^'>&X'-<-X5&n : IK: 

LXi^^fCo —y^. SSM±ffl^^A^l MmOS^O^ 
S .'N- ^ - > W*r -5 y n > 'i? * y N-_hfC X b- > n - 
-xmmL. 0. 2 0Mm/l©SI4iWjhlS^B^3-tf 

[0 0 3 8] C<DSi9iW±m^. S6(C2 0 0'C-C6 0 

O^Fel^t^-;^ F'7*U-F±T'-<-^>^U;^Co f#6n/cjg 

fc. C(Dm(DSi^tW:^f^yy'tf^^\yyzy(Dl^^m^ 
fc. 1 (C^To ^hiCJ^tt. ±fBi|qJ«|(3[):» 

^tc J: o xmcmm-f)^ 0 . 5 m m cd^MJM U /cJg«K± 
O'CT'9 Om^^t^y h y'U- V ±V^-^l^ ^^LXn^ 
(ff^;i 5 Pa. RFm:;^;3 0 0W, x.-^^^^:^' 

X ^) (Das^fflSL. s*fgs±Mchr7 =f h ui^x 

hMicr>xr/^>^2mb (JSS*fii5±McDxt?^>^ii 
g/:7* FUi^XhMOx-^^>i^il^) «:5}cib/Co *S 
1 JC^To 

[0 0 39] (*fefi?ll2) bx;l.r;l/ri-;U (fP3t: 

m) m^m.m2 o o o . m&w-^^wQ 

8. 0 0 0. ^WbS7 8-8 2%) 4. 8 g <t 2 - b 
Fa + i^-4-y F+i^-^>V:7 >- 5 -x;br?:i- 
>K<3*S) ('>:/P<tfi!c (») SEE SORB 
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lOlS) 1. 2 st^TiiQAgltCmMOfCo Ctl 
[0040]— tf^;i/>'xy-;u (^Sttffc 

^ im mm^i^^M : 5 . 200) osb^ t - 

':/b^iytfJl7n^Mtm2 0 s 2. 6-t:*X (2- 
t: Fn=^^i/-5 -y^.^l/'^Vi^^U) - 4 - ^ it y 

xr.;l/;:^;V:7:fr.»^A h •;:7 U- > (^i'Oib^ (^) 
ita?) 1. 4g<f:^. t^x^u>:5^';u-;u>?y lo 

[0 04 1 ] Ctl^. ?LaO. 2 jLtmCD^> >^l->7 ^ 

C(DJSI#JiiI:M^ B U =1 > :ii /N-^C f > =r - 
^-r-^WL/dS, 2 0 0Xt?3 0 0»^^-:; h:7'U- 

K±r-^-+>yur. 0. 2 iimm(omim±m^m 

2 0-Ct?9 0#^:^-y h±-C-<- + >^'UT. 

^isssft«:gL, iRjo. oiumrararo. 9f)^^i, 
[0042] nhtitc^f^±mty * h vv'T. vmt 

♦^,/c'^7:xl>'^— ^x^^i/^U— 1f-;2;f-.^/S^ (^r7> 

(*^) ia. NA = o. 42) ^^i^s?*ccse-prs* 

(KrFx^^ty-^U-lf-) PEE (8 0'C. 90 

F2. 3 8mS%*^?g^Mffl. 2 3-C. 6 0#) ^tf 
ofco 30 
[0 04 3] 2 mml^0S^>'^*^-->0:7 :r V h 

(Eth) ^®J^Lit. SalBCDcfc-^^c. ccDi^gti. 

cDiS'&O:?:*- M-t?;^ hMi¥0. 9 3 /imS:^>' 1 . 0 0 
Mm (±iB©MiSB<Dilj. SCC*B^-r€>) "CcDiEgib 
JIO. 9 3 MmT'^DE t h/JgHl. OOMmt?CDEt 

LWm^h^. 0. 2 MmJSCDJSMESihMO^SCCj: 

[0 044] (^W3) ^'V b'^;Ur;H3-;U;^S]7t: 

(H-2 0. <^WbS95. 0--96. 0%>«:ftx./c 

jyT^*6C?!l2ilHj>tiCcur:7:i- hJSi/SO. 
9 3m mRCX 1 . 0 0 M m-CflDffiffilt^ffll^ L/c. 
1 ^c^To 

[0 045] (iti5«« 1 ) immiijmm^m^ utit^ 
r>fccta9\-\tmimitmm(^i^r:^ o. 5um<o^ so 
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To 

iitm^m2tmm(fCLx. y:t hutyxhm^o. 93 

MmSO' 1 . 0 0 umVCOm^tt^m^bfc. SSI^^rS 
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